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The problem: 
Spurious sideband components generated in signal 
modulating systems cause interference to adjacent 
frequency channels. Premodulation pulse train filters 
which employ LC filters to suppress the unwanted 
sidebands are usually designed for symmetrical wave-
forms and specific bandwidths. The physical charac-
teristics of the LC components limit the degree of 
application to integrated circuit fabrication tech-
n iques.
The solution: 
A four-stage waveshaping circuit provides an 
output signal with a sinusoidal function in response 
to a bipolar transition of an input signal. The cir-
cuit shapes the instantaneous transition into a linear 
rate of change, and subsequently shapes the linear 
rate of change into a sinusoidal rate of change. Be-
cause the circuit contains only active components 
(inductive elements are eliminated), compatibility 
with integrated circuit techniques is assured. 
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How it's done: 
The first stage of the circuit is composed of an 
operational amplifier and feedback circuit, and pro-
duces an output signal with a linear rate of change 
in response to the instantaneous transition of the 
input signal. The second stage provides further 
waveshaping to the bipolar output signal from the 
first stage. When the first stage output signal 
undergoes a linear rate of transition from one out-
put level to another level of opposite polarity, the 
second stage provides an opposite-phase bipolar 
signal with a transition having a sinusoidal rate of 
change. The exclusive connection of the first and 
second stages effectively reduces the bandwidth of 
the input signal pulses, and thereby of its accompany-
ing spurious sideband components. 
The third stage generates an output signal which 
has a sinusoidal rate of change and a predetermined 
harmonic content. The harmonic content may be 
preselected at anywhere from 0 to 100%. 
The fourth stage is composed of feedback ca-
pacitors and a selective switching matrix. When 
coupled to the first input stage, the capacitor feed-
back shapes the output signal with a predetermined 
slope characteristic. 
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